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(57) Abstract: A fabrication method for a pasted SOI wafer, comprising the steps of growing a silicon single crystal bar by a 
Czochralski method, slicing the single crystal bar into silicon single crystal wafers, heat-treating the wafers at 1 100 to 1300**C for at 
least one min under a non-oxidizing atmosphere, and continuously heat-treating, without cooling to below VOO^C, at 700 to IBOO'C 
for at least one min under an oxidizing atmosphere to fabricate silicon single crystal wafers formed on the front surfaces thereof with 
silicon oxidizing films, and using the wafers as bonding wafers; and a pasted SOI wafer fabricated by this method. Whereby, it is 
possible to obtain an SOI wafer with a minimum cr>'stal defect, excellent in wafer surface roughness and having a high-quality SOI 
layer with a high productivity and high yield and at low costs. 
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m m w 

.5 nm^m 

^-/N(7)S^ig;^&^o?i£ 19 -s-fe-e: s o I ^-y^i^m-r 

lo SOI (Si licon On I n s u I a t. o t ) li'f y< ^ i^^i^iH t 

fj:i>iyV lym^T h l^X (Dmi^i2-^mitm(B O X : B u r i e d O 

X i d e) ^^L. %^mti • Wy^y'y^-f :^(D-y V =^ > u t i.-z'mn^ri^ii(D 

15 mtf£^mm) S:T>--<-;^ e^^i-y^ ( S O I ® Sr^l$i-5S«) ki.xmitmt: 

^r^. s o I g (D o°n K ^ > K ^ — ^ ^ < iE;& $ T^ -5 <b 

20 :i:^*:fi<J{w{4, f^3i?7Vi'^=^ — (CZjfe) T-f^®J $ nfe y => ^ rjr m — yM^j 
{4. *'-rKMj>;|5fST'fc'5COP (Crystal Originated P 
ar t i c 1 e s) ^ (D'0i 'i^ (Gr own-i nj^^PiS) ;6S#^ti-Sr 

^iSc L fc t° ^ ^ ^i- ^ — ^ ffl 1/ ^ ^ r <b {>iJ; >9 , « ^ $ ix ^ ^ M ^J'" i" -5 
^i;6^*t]?>iaTV^'5 (#r^¥9-2 2 9 9 3 #§^5)19-2606 1 9# 
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^10 SiLfc^-g-o s O I {±, ^^^'K}lik1^i^W.^nx\^fi:\^^^1y^n^'t^Z.b 

o^c^St^&i b ^J: i-t ti. '<■£ . SO I » ± Id *5 -5 B^B Pfe to (S 1^ Sr i" 5 d i: 

15 "IJ^So 

20 i: v^ 9 Pp^S,^. *>o 

t^^^!c:=i>'ha — /H_/£dStS$B^*?l#-h(fnti\ Grown-i nj5<;:i5fe;6S 

-^N^rzKvK'^^j^ — xNirffiv^nJiso lJl(7):^5:|5(&>6S/j^/^v^S0 I '^^ ^ — ^^^i^M 
25 i-S r t ;65T-# 5 r !i^at-lti'JT-# ^ r <Z) i 5 ^ M L 

V^g£:g:^^>j:-C^^a^B^^I ^ -h if 5 <b {±. ^ ^ (D ^ <b ^i' M it # ^ W {6 T ICl O t'^ 

F Z fe-Cftili ^nfc^^iga^T-fciXfi, C Z ^^a^ld^ C O P 
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mdS[E^T-$)<9, ||®^U^>'W-C{i 2 0 0 mm h ^X' ^ i)^ . ^I^ff) 3 0 0mm. 
4 0 Omm<^V^ofc;^P^(7)'J7^ — ^^5-^^-t-'5g^(lfcoXV^7:eV^„ 

5 Z<D X 0 fJ:mM.^.\zm^fJ: $titzh<OX' , C Z & ic J: o T f^Si $ n 

fcv'y=!>^^B^[>JC — ^N(D^^^60Gr own-i n ^ 'O ^ ^ 

10 ±E^JS^fi?91t-r K ^ ^ - > ^ ^ - <b ^ ^{t:!^ ^ 

- ^^ M ife V N -c. 

15 ^Ltt#H^TT- 1 1 0 0 ~ 1 3 0 O 1 :9^jy.±ADx. 7 0 0 ^ 

i¥:m<Di^m\^mn-r ^ ' t fj: < mm \^xmih^^m%-v 7oo~i3oo^<^?a 

20 Z<D X ^ i^. ftSi9-a-t)-&SOI'^^ — ^N(^^i^;^ft{CjoV^T. ^ b ^ =7 >^ ^ 

J; o -c^^ p^nfc-^^-^^fc, #^^{i::^±#iaMT-e i ioo~i3oo't:(7) 
^-fbtt#ffl^-c 700~i300 ''C(Z)raSollRi0;S^ i ^J!^x±An^5 J; 5 L -c, 

^® ic y = >'mitmi^mm ^tit^-y v v^ssa i>^-^^srf^si r <^ y 

^f^M(c:i^^''=e — G r own- i n j!^ Pfe % ^ B# PbI -C ?^ -5 V ^ {i 

j^d^ ^ -& 1^ D°Q ^<7) y =1 V B^ ^ - ^ > V'y^-^^t-r^z t t^x^ 



wo 01/17024 




PCT/JPOO/05594 



4 



{bl4#iSMTT'i 1 0 o~ 1 3 0 ox:(Dum(Dm^M=k 1 '^ii±M^. 7 o ox: 

^m<DU&\z'^m^^ ^ t^j:< mmi^xmit^mm^x^ ? o o ~ i 3 o o °ccds 

■\ — /N;Srf^§!i L, ^ ^ — /n (td •( = v ^ fkl^ ^ ii L T tK ^ ;^ ^ S {i # ;?f 

10 ;^.-f;*->(7)ii'-jfe< ^r'ij— :^^*ffi;&»^^£AL-C'^':t:^ffiA)i^f0fiK$-&fc[^'3l- 
^^ ^ Htl te ^" K ^ i L . c CO /i? > K 'i^ ^ — CO y =' :^ ^ -ft; fli iM^ b T ftu 

15 -j!fel' i o r# ^7^ — ^^{tltt^fflMT-e 1100~13001C(D 

fiS^^iMffi^ 1 ^^i^-hjfjp X. . 7 0 0 "c <D \^ m-r ^ :i t yjt < mmi^x 

miti^WmUX' 700~1 3 0 0 °C (D <D ^ 1 ^ ^ ^ ^ \^ X . 

20 fi£ ^ -fr ^ :3i — ^ Hfj is 4? K ^> ^ — <t L . r (7) /J^f ^ K 'J' ^ — <^ y ^ 

X. mm'^(D SOI — y^(om.m^mi> ^t^x^ . so i m<Dmw-i^~it\c 

25 ^nfc s O I ^^-^>^fcbSi6*jOi¥''^;i^fe-C'S^J^-r 5. ^ <b 

a Ail X-iiJ^ ^ixfc ^ K ^ ^-^N ^^fc/jj > K — ^^ <!: L -C>^ v^ S r ,t 
-'<D ipid, 2^|g^<oa5>)-^ip-lS:SOI - y><D \^ ^ -o X ^ ^ > 
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5 n m--' I 0 u mU&. ^ ^ ii ^ ± 1^ R ^^i^^ G r own - i n 

mxh^<Dx. mmai^mm^ntzi^cD:^:^ V ^ — y^x'^^x h . ^^^fjtm^<D 

r5rai-/N^^j^^|- U T S O I '> :^ — y^ ^ t^m-ttH^. R6 "9 -g- M Jj^ > V ^ 
■^.^ —y^\ZG r own - i n ^ mU ^ ^ ^ (O m^i^iM ^ U K. ^ -^'W ^j: < . 

10 f^n'&Wi^lA t) -a-tp-frs oi ^^-^N*^^^<^it-t-5::ids-c#-5o 

^ ^ > & Am X mm ^ tz. yf^ <p ^ ~ ^ m ti^j: ^ '> =^ — t 
w <b -e # -5 o 

Ik)^ ^ ^ L T V K ^ ^ — ^^ I£ "9 -a- :b -fr f- m ^ JJ^ ^ K ^ ^ — ^ J$ Bl-ft: L "C S 
o I '^7al-y^^^f=-5 - ^ ;6SX't So :L(Dm'^. ^ ^ ^ W tH ^1^ A * 

Si fiS ¥ T- . ^ ffli X- 5 ^iJ 5 b -e § o 
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10 ^fc. gtllS^-fbtt^fflMTT-tOlRi^Sic: j; i? fdc $ ix -5 ^ -ft 1^ J? ^ 2 0-10 

15 ^<Di:m\z.mi- ^^m=tm<-t ?> z t i>^x^ ^^i^, stifa-i' ASiigf ?fe 

l^f^Jf: ^ ^ 3 0 0 n mi^A±{ri- 5 ^ ^ ^ b V^o 
25 ^fktt#ffl^T<O^'fkf^^0;S{C J: 9 $ 3 O O n m^±Of\^-fk 
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m'^BB^(D 1 1 5 0~1 0 8 0 °C\Cia\-f ^f^M^M^^ 2 . atD/m i n SX±\ZM 

5 ^^$H%#a) 1 1 5 0 ~ 1 0 8 0 t;;: jott 5 i^iPii^ ^ 2 . 3 ^/m i n i^t_hi^$lj 

^^LooWf£-rtLli\ Grown-inj:^|5fe<^f--('X;awh$</^f9, zmjCImlffi 
Lfzfgi*aS^iJDx.-5;/ci*. — ^^^^SPt^Gr own-i n 

^?ii5Sfe5 v^liM^^^$^5 ^ t 5o t^c?-c. ct ii;D°nl?(^ s o I s^jto 

G r o w n - i n :XPfe«01?--f X;iS — ^ ClH '.c fRi ^ iJO ;t -5 * . J: 
15 ^me^lin — y>^^f|5(75 G r o w n - i n ^ Pfe ^ 5 V^ Ji^^d^ $ -fr -5 r t 

;5'i-C^5o teoTT. j;i9iSp°pWcDSOie^}toSOI^'^ — ^^$:i•;^£S^*-e^# 
-5 r <!r T- -5 „ 

I #Sr*^Si- -Simj:!. K-^T-t-S S^^S^. lxio^°~5xi 

20 O'"^ atoms/cm^ {;ii-SZi:;!>S$f4LV>„ 

rtb {i . G r own- i n ^ Pfe (D. frJt S 35 ^> ifl) ^ij i" 5 46 . 1 XI O ^ 

'ft:<^l5&tf!-''.?^^.^V^J;9l--t"^»fc*{w{i. 5X10^=a tomsycm^ii(.T{C 
f^^SB^B*^{-^W$tv5^-^iiS^l 8 p pma (J E I DA : B^n^JlMM 
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SO I mi)'^C Z-> ]) =^ s^'^ m <!? ^ ~ h ^J: 'O . SO I^/S^^S ;im^T<^S 
O I — ^N-c*5 o -c. S o I goj^$;&-[oi<^:^fj^l^^fc "9 . # $ ;6\0 . 0 
9Mmiit±<OCOP;aSl. 3 B X c m ' SIT h ^ ^ Y) ^ ^"it S O 1 ^oL-y^x^ 
5 $) o 

CK^i^iC, ;$:^^cr)ftS -a-?3-& S O I "J^rc — yNii, S O I if ^ o . 5 /z 

ncDm^ii^mt mit^^mn.(Dm^M ^ m — (d y< y ^ x ^mx ^ sfc^. so i 

^<Sr^< ^v^-r;r^^aSi- -5 ^ <!: 2) "C , tK ^ jg H -f S *P P> (7) 

15 mm<Oitm.{^hfJt Kmil^^mi^X'^ ^ . Sfc C Z :>^ — V^-CV^S(D-C', 3 

HI ffi o fS ¥ ^£ Ift 0J 

mi (A) ~ (E) {i7|s:^§gc^a!;"9#t?-&SOI ^'^-^NcDMiS^TiP-i^-fiSJ^r 
20 :^Lfc:7a— m-CfoSo 

tt 5 IRi CO HE ^ ^ ^ L fclSl ^ 5 o 

H 3 I4^j£«ry 1 , itg?0^J 1 ^.u^tb^M 2 i^ijo v^x, ^^as^ (D c o 

25 HI 4 li^JS^d 1 , Jt^^iJ 1 ^T>*it^0«J 2 V>T. !^ ^ ^ — <D T Z 
D B <D p°D ^ ^ ^ L fcia 5 o 

EI 5 li^M0iJ 1 s tttSSfi^iJ 1 S.t)^ttg5#'i| 2 {3*5V>-C. ^ ifl; S ^ <^ ^ — <D T D 
D B O D°B ^ ^ L iTcEI -C 5 o 
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^ JBJ ^ L fc SiS ^ la T' 5 o 

m 7 \-imi&i^^i 4 iZiS\,^X . S O I — /NC0TZDB^p°p^^^Lfc[l-efo'5o 

121 8 l-iMM^l 4lr*5V^T>SO I 'i^ ^ — (D T D D B 0i Sa ^ ^ ^ L tzm h ^ o 

5 >9 ^ m 9 (b) }i. T - — yujr J; ^9 Jgfig $ nfcSf-fbll^li: i C O P |gc t ^ 

^ t fell $> 6 o 

la 1 0 {i;*:^!^ (DiSijsaS t , i«e 5l5 c?) Sfl; S <^ ^ tb ^ S'J ^ O^^ — 7"-Cli 1? 

u fcm T ^ o 

10 

15 — ^N{w#^^-fbtt;«f ^ , # {r fi T 7W :^ , ^ ^ ^ n coig-g-.>?/;^#fflM 

V?, "^Ji — ^^^®^3J:r/^Jig^SOG r own - i n:>:|5|fe^f^i^fe^V^!ifg;ML. 

20 rttrj; ^ixfcso I ^^i^oso i ^ — /^■^^^m.'^xW^-t ^ z. ht^ 

HtfaiC>J;5lC, — -'N^B*jj;U:^^^<OGr own - i nj5^|5|&Sr^HiSSfo-5 

V^I4^g:^^i-'5 fe. ii^O^II U^/H?Mi5ixT V> S (7) {4. 1 . Omm/mi 

25 SL, Grown-in:>;:Pfl^?^ag$-frj;5tLfc'ij<7)-C-^5. r(73;^fe}4i--r* 
;t{4 0 ~ 5 M m) {Clio v^^:{4v^-^?^ <b L T i5f& a g r t ;65Pp1Mt?fco 
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mr>G r own-i n xm -T ^ (D if ^ <D mm-ftm <D m M^u t . 

■^tlK^l ^m< -y V >i^i^^G T own - i n <D ^^i^U — -^ 

5 o 

#X.f>n'5obd^L^^^SP,^7-PH^->y=i>^jC<fc^Gr own - i n^|3fe03fe^i±, 

10 t^o-c. 7kmnm^TX(DAum^mxi-i^^m-y V ='>iz^ ?,g t own- 

n mSk±(DG r o w n - i n ^ mm ^ ^ \Z a 1 2 0 0 "C |C T 5 B^Fp^ti. 

S 9 PpI S -5 , 

0 ~ 1 3 0 0 °C(Or&;g<^B^S^ 1 ^i^i±Apxfc^, 7 0 oX:^m(Dum\^^M 

•r^:Lht^< mm\^xmit^w^mn.yx i o o~i 3 0 o^ccDfa^cois^s^i 

^tiiiJD^-S C i 13 i L^:io i" T yU- > . • . 5 V^ {i CI tb b <7) 

y='^trj;SGr own - i n jJ^ Pfe CO 3fe*i§ ^ ^ ^j^^fi^JlCittt^-frS^^^S^T 
i: J'.e o fc T' -5 o 

c^T-, xv^(Dnm.m\\LW:(rym%vy^'!^-ki!F^%^m^i=Wi^ (*^4%) 
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ia;S!rj3V^-C%7k^#fflMTi[^^^{r, Gr own - i n^ftfecD(^M^{kfl^c7)^ 
TyUri'^^ffl^T-CtOl 1 O 0—1 3 0 0°C k ^ ^U^.f^rnX't-^. ryzjL — ^^^ 

m<D ^^.m^trnt'^ s i o:^'^ t \^x i^m^ ^ ti^ tiibx^ ^ t ^ X. hth^ ^ 

^^^JrOift^Sli^ G r own i n:JN:|5(&(Drtli^'ft:)^^5?B^{i^)|f-t--5fe>?) 
iZ. 1100~1300 °C(Di^mx 1 ^Jl^-b^T 9 w t <!: L fco 

25 ^^\z^ z(D i: ^ :^j^^mmitmi-t. ^^^j:mw^^'^mmui^7i)^ib 'p^-y^mm 
i^mir^ z tmx^ ^ h t i^\z^ m-Mm^\z^sHt^i^ ^ =^ — y^^u\z^%^^ ^ 

a fc. x^^m.m\tm:<Dmmmut \^ v =^ :y \z x ^ g r own - i nc^ 
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^iS^ \.xnt>ti:\i^m^ . — >'N(D^&^(D(g;T(-J;9Gr own-i n ^K^&(D 

fjJ<^.^-5d»?>-Cfc-5o ^cOfcfeGr own - i n Pfe M ^ -ft )^ ^ fife S "t" 
5 i: L fc„ 

^ LT, 2^^'PJ-?I4> G r own - i n XmiO^m^^U^ s ^^ktt#ffl^'T<^ 

nn^aic i 5 r t <!: Lfco mjti^wm'^T (ommmx'i^. y^mmm^T 

10 Grown-in:5<JPfe^^t^UTs G r o -w n - i n iKf& ^ ^ ^ t ^ , 

^•/^^ I5S C ' <t r 5 b T' S o 

/j;*J.C<^)||Ji«!;g|{i3fei>{CG r own - i n t: \^ X ^ ^ ^ . 

1 000~1 300'CX-l ^Si±rf 9 d t * L V^ i5 , 7 O 0 °C JJi. i: T- ^ n « 

15 G r o w n - i n :5s: Pfe (D ^gc ii'^ t ^ ffi fin ^ B5 C ^ H: ^ # S ^ T? # 5 o 

c-r*. c i LXfi. Tk^m^-^tf #ia^^l£iSI^^ (dry 

02) ioo%#is^. ^ t T =i' > h L < i-^mm t (D^-^ ^ 

#ffl^^ ^ ffl -t- 5 r <t -e t s „ 

^^bl^)?:^)^^V^«^^c:|•i, *&^f«V> y => > ^ ^ A b T XPfe ^ $ it 5 C ht^X 
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T 1 0 0 % # la M T , 1 2 0 0 °c . 4 0 ^j^m T =■ — \^ r^m . M 

5 30. 50. 100%) T2055-Fb^T=- — /I'Lfcl^. — ^-NtO^tfiSrSMmW 

mLXO. 0 9 M m)^ JiO C O P ^:$|J^ L /t^Sm^^n^'tLlH 9 (a) (b) 

J Sr:^ L TjS <9 , 1219 (b) IZii, T - — ^ ^ iXtzm^i^mJ^ t C 

10 O Pfgci: <^Bi#^:T^ LTV^So 

m 9 (D'^mi)^(^ . iE.^:^ :^^m'^^ (Dm.mmmmmi^ 1 o%umxh. 

t>t)^ot:Zo EllOft. T/U=''>'100%^SmTx 1 200°C. 40:9-rBTT — — 

/^L^^^^ic. T /^=i'> t^mmmfDi^-B-^'^ (mmmm 30%) xio^^^mr- 

iP^^ U^yKOS'J^{±^ Semiconductor Diagnostics Inc.(SDI)t±M <^ , S P V (S 
urface Photo Voltage) : ^ — W ~ — ^ y" -i^) ^fflV^fc, 

25 = — /^$:^tff^i^!;ST{i^ T — — /I'XS |c:*3 v T ^ — S h ^ 3. — 

:7'^E{c^,^<l::l^;5S?f^i5!c^H-5>fcfe. ^ If fl^ ff^ $ ix . f^^-^-^*' 

Z(D ^ ^fiil 0 0~ 1 3 0 Q°CX (D^WL^.V^'^XXnWi.^ ^ ^ ^ t t^X ^ ^ (r>\t ^ 
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TVN^ c o P <D i 5 ''^/i^'f KM^Sa^BjXIJfeii. :i(Dm'{tm^mm<DT am 

mUi'^ ^ + ^£ ^ -C L ^ ^ ^ B^ti 5 c 

10 (^f^SI'fkl^.m^ 3 0 0 n mUA_h ti-^ C i 53 i 19 , "^7 - x> ^ ® (D C O P ^ + ^ 

3 0 0 n m W J^-efeiT.{±\ ^(D^^'^^:)l^^fi)cS$-t^5i^^(-*5V^T, ^ffiOC 

:i 5 d^Pj T'Sj 5, r> ^ — Bi O C O P <^ ¥*9 X {± 1 0 0 ~ 

15 2 0 0 n m-CSi) "9 > 3 0 0 n mgS (Oj? $ (D ^ff^fiSi-tl . COPSr^&^t; 

20 5^.(r:^^itH^#<0 1 1 5 0 -.1 0 8 0 °Clr*3 ft •Si^iPjS.S^ 2 . S'C/mini^ 
B^B # ^ W R5t i" 5 :^ &tCJ;'9. ^^-rX(D:^tV^Grown-i n (O^t^'J^ ^£ 

25 rown-in:X|5(&^?iSS - 5 ^ ^ ^ r^^ ± ^ ^± S r <b ^|g^L;to 

Gr own - i n {K^it^ ^b^\ ^ ±if ^ 0) I 1 5 0~1 0 80 "Cc^ 
lM.^^X''e<DmM7i>^Z 5i:mt5nTV>5o t£oTl 1 5 0 - 1 080 °CcD?a^ 
^l3j3ft-5?&iPiiS* 2. 3°C/m i n£i>_h<!riM< VW^^m ^ ^ < -f :l t i:i 
±•3, Or own-i n^|5feOi^-^'X^:^^=3>^p — yW-fS^^zi^nrig^/^^^ 
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d^iifl^J i: ;5^^H^^$^^■CV^^, (T.Abe and H.Takeno.Mat.Res.Soc.Symp. 

Proc. Vol.262, 3, 1992)„ Z (D^ Mi-^^m^ ^ll<DmMMUi^ . i^ — mB^t)- h^i^ 

5 l^Wi^^B^^^-r ^m.\^. Y — y-rfx.l-i. G r o w n - i n :>:|5|&(D/J^ ^ V^ 

-So L/ii^t>, ' (D ;^ i n mJt£tie5l5fe<7> j; ^ . j;S^J5£Si^^ ^^£i--f L 

0 ^j:i&mmmmt-mi-£. i^rBxm(Dm&^ — m^M-r^zti'^x'^. sfc 
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